Abstract. The main purpose of this paper is to present a systematic review of multiplecriteria decision-making (MCDM) techniques used in the assessment of service quality. This study reviewed a total of 79 articles from 51 journals, published from 2001 to 2015. Articles were classified into 10 application areas and scopes. Furthermore, articles were categorised based on an author, year, application area, the nationality of the author, ‫‬ technique, a number of criteria, research purpose, gap and research problem, results and outcome. The best criteria were determined in each article. The results of this study revealed that more papers on MCDM were published in 2011 than in any other year. Integrated techniques, analytic hierarchy process (AHP) and fuzzy AHP methods, were ranked as first and second methods in use, respectively. Finally, the airline industry was ranked as the first application area, in which previous studies applied MCDM techniques for the evaluation of the service quality. This research contributes to the existing literature on the service quality and MCDM. The research outputs are valuable to academics scholars and leaders of organisations and industries in the field of service quality evaluation.
Introduction
The steadily growing amount of literature on service quality covers a variety of interpretations and implementations. At the time of decision making, decision makers attempt to select the best solution. Indeed, a truly best solution can be obtained from a single criterion, which is taken into consideration. In most actual decision-making procedures, it is insufficient to make a decision based on one criterion only; rather, a number of inconsistent and non-commensurable objectives must be taken into account. MCDM is applied in situations, which have contradictory criteria to help individuals make decisions in accordance with their preference (Bogetoft, Pruzan 1997) . MCDM is associated with the division of a complicated difficulty into smaller parts. Once decisions are made, and issues related to smaller parts of the problem are considered, the parts of the problem are reconstructed to represent an inclusive view of the decision makers (DMs) (Dodgson et al. 2009 ). Meanwhile, the issue of service quality can be measured according to different qualitative and quantitative criteria; the MCDM techniques are appropriate for the assessment of expected service quality. There are many ways to measure the service quality, such as statistical approaches, analysis of multicriteria satisfaction for benchmarking, AHP, VIKOR (VIsekriterijumska optimizacija i KOmpromisno Resenje), fuzzy AHP, Preference Ranking Organisation Method for Enrichment Evaluation (PROMETHEE), and Technique for Order Preference by Similarity to Ideal Solution (TOPSIS).
This literature review identified a substantial body of literature on the application of MCDM techniques and approaches used to address service quality problems. During this review, we attempted to outline a number of major MCDM approaches and techniques offered throughout the years and ways various approaches and techniques have been used for service quality problems in various industries such as the airline industry, the tourism industry, the healthcare industry, etc. The examples were selected to give an extensive overview of all approaches and techniques that have been applied to service quality problems. This article also evaluates the most important advantages of various approaches and techniques and the difficulties they might face. Furthermore, this article attempts to review those selected articles based on various perspectives, such as an author, year, application area, the nationality of the author, technique and approach, a number of criteria, scope, research purpose, gap and research problem, results and outcomes. The best criteria are determined in each article. Finally, this study argues that MCDM is practical for solving problems related to the service quality and involving multiple resources; however, this type of problems has not yet been examined in any MCDM review study. Evaluation of service levels of each service item of international airport services has become an important issue for airport management. The study results showed that this approach is effective means for tackling MCDM problems involving subjective assessments of qualitative attributes in a fuzzy environment.
Information visibility (Liou et al. 2011b) VIKOR Flight security and safety (Tsaur et al. 2002) Fuzzy TOP-SIS and AHP
15
Evaluation of the SQ of an airline industry. The need to identify the evaluation criteria for the SQ of an airline. The study found that the most concerned aspects of the SQ are tangible and the least one is empathy.
Courtesy of attendants (Liou, Tzeng 2007) AHP, GRA and SAW 10 Assessment and enhancement of the SQ of the airline industry.
Authors of this paper believed that the evaluation of the service quality of a website was not correct based on conventional additive measures. Results indicated that safety and reliability emerges as the critical factors of the service quality.
Safety (Tsai et al. 2011) VIKOR and AHP
12
Improving the SQ of an airport. There is a gap between passenger perceptions (perceived service quality) and their expectations (expected service quality) in relation to an airport. Empirical results were from the analysis of the airport in Taiwan and culture as a significant influence in marketing management; the results may not be generalized broadly.
On-time departure of flights, information board.
Author (s) Fuzzy OWA
15
Present a novel aggregation model for the SQ evaluation. There is a lack in evaluation of the SQ by using an aggregation model. Results of this paper found that courtesy is an important factor of the service quality.
Courtesy
End of Table 1 Journal of Business Economics and Management, 2015 , 16(5): 1034 -1068 In order to obtain the evaluation criteria and preference structure, such as the quality of Internet service, hierarchical analysis must be carried out (Shee, Wang 2008) . Over the past decades, there has been a large number of refined MCDM methods developed for the evaluation of service quality and Internet service and they differ from each other in the required quality and quantity of additional information, the methodology used, the user-friendliness, the sensitivity tools used, and the mathematical properties they verify (Zavadskas, Turskis 2011) . Based on findings provided in Table 2 , 16 researchers applied MCDM techniques for the evaluation of the quality of services offered on websites and Internet. Other information, such as the number of criteria, research purpose, gap and research problem, results and outcome, and the best criteria for this category, is presented in Table 2 .
Tourism and hospitality industry, MCDM and the service quality
The assessment of the service quality in the hotel industry is considered an on-going procedure, which needs constant monitoring for maintaining high stages of the service quality through several service areas (qualities). The assessment must be founded on a comparative procedure, which permits managers to recognise areas of service development or deterioration below some previously set standard of performance. Therefore, the assessment consequences might be applied by CEOs as means for benchmarking of several service areas. Identifying the most insignificant factors that impact on service quality is considered important. It can help CEOs of hotels focus on issues having the maximum weight and find the best strategy for the development of the hotel efficiency. The question is how to assess the relative significance of these factors. They may be measured as a multiple-attribute decision-making problem. At present, many MCDM methods for assessing the quality of hotels are promoted by public authorities and private companies. Previous studies used the MCDM technique for evaluation of the service quality in the tourism and hospitality industry. Based on outcomes of Table 3 , 13 previous studies used MCDM techniques for the assessment of the service quality in the tourism and hospitality industry. Other information, such as the number of criteria, the research purpose, gap and research problem, results and outcome, and the best criteria for this category are presented in Table 3 .
Healthcare industry, MCDM and the service quality
In the healthcare industry, the service quality dates back to the mid-19th century. Faced with continuous competitive pressure, a growing number of medical providers have realised that being able to provide good healthcare service quality is the most important factor in ensuring the future success (Min et al. 1997) . For patients, quality and effectiveness of hospitals are two major concerns when seeking for healthcare services. If patients are not satisfied with the service quality provided by a hospital, they will seek for healthcare services elsewhere. Hospitals, therefore, have to enhance their healthcare quality and efficiency in order to retain their existing patients and attract new ones (Chang et al. 2011) . To manage the challenges of globalisation and intensive competition successfully, hospital managers must pay more attention to the expectation of the service quality. Measuring the quality of a website is a crucial step for any type of an organisation in building a successful website. Results indicated that a study can successfully handle the problem of the evaluation of a website quality, which contains complexity and imprecision.
Awareness
Journal of Business Economics and Management, 2015 , 16(5): 1034 -1068 End of Table 2 Author ( Choosing the best quality bank website is a difficult task since this problem is complex and has multiple criteria. Empirical findings show that banks in Turkey utilize the Internet to its full potential to improve their websites. There is a lack of an evaluation model that could be used to measure the quality of a website. Findings indicate that the methodology proposed in this study can handle the evaluation of the website quality effectively and efficiently.
Quick response to customer demands
Fuzzy AHP and fuzzy TOPSIS Therefore, how to closely meet the needs of patients and how to assess the service quality of patients have become critical challenges for hospital administrators (Teng et al. 2007) . Based on the service industry classification, a hospital is a service industry with the characteristics of contacting with people directly, communicating with people frequently, and providing customised and professional medical services (Shieh et al. 2010) .
Although the service quality of a hospital has been in development for several years, evaluating the service quality expectation is as vital as to ascertain whether hospitals are well aware of the importance of the service quality. Since the service quality of a hospital can be measured according to different qualitative and quantitative criteria, the MCDM approach is suitable for evaluating the expectation of the service quality of a hospital. There are many ways to measure the service quality, such as statistical approaches, multi-criteria satisfaction analysis for benchmarking analysis, AHP, VIKOR, fuzzy AHP, PROMETHEE, and TOPSIS. According to finding of Table 4 , seven of previous papers used MCDM techniques for evaluation of the service quality in the healthcare industry. Other information, such as the number of criteria, research purpose, gap and research problem, results and outcome, and the best criteria for this category, are presented in Table 4 .
Other transportation industries, MCDM and the service quality
The evaluation of the service quality of transportation systems is considered important for the development of productivity, gaining income and improving client gratification. This includes evaluation of several issues associated with the service quality, for instance, efficacy, reliability, safety, ease, etc. The usually applied multi-criteria decisionmaking methods for the evaluation of the service quality of public transit schemes are founded on weighted scoring. In multi-criteria decision-making methods, the substitute is assessed against multiple weighted standards, and an aggregate performance score is identified. If the substitute performs over a pre-defined threshold limit, the service quality is believed to be perfect. The substitute with the maximum score is selected as the best substitute. Yeh et al. (2000) proposed a fuzzy MCDM method for performance assessment of bus firms. Tsaur et al. (2002) applied the MCDM model to accomplish that the most significant qualities of air transport services are politeness, safety and ease. According to the SERVQUAL and fuzzy TOPSIS, Yedla and Shrestha (2003) offered a multi-criteria method according to the AHP to select the alternative choices for ecologically sustainable transport system in Delhi. Outcomes of Table 5 show that five of previous studies applied MCDM techniques for the evaluation of the service quality in transportation industries. Some other information, such as the number of criteria, research purpose, gap and research problem, results and outcome and the best criteria for this category, are presented in Table 5 . in performing a quality transit service.
Route characteristics
Manufacturing industry, MCDM and the service quality
The tangible result regarding the manufacturing businesses is considered a physical product. This is a billable product that they sell. Even then, the service quality is considered significant, as it contains sensitivity to client requirements, concerning the defective product and upkeep. Likewise, adding service might be a strategic solution for companies aiming to add value for the client, and grow their business in a competitive marketplace. For companies that cannot compete on production costs alone, adding better client service has a probability of becoming a competitive advantage (Souiden, Pons 2009 ). According to Table 6 , findings showed that five of researchers used MCDM techniques such as AHP, fuzzy AHP, etc. for evaluation of the service quality in manufacturing industries. Some other information, such as the number of criteria, research purpose, gap and research problem, results and outcome, determine the best criteria for this category, are presented in Table 6 .
Banking sector, MCDM and the service quality
During the recent years, banks have become ever more concerned with understanding that the service related decisions of clients is not merely affected by value, but also by the service provision available after the distribution of the service (Agnihothri et al. 2002) . The operative distribution of high-quality service may help and sustain long-term association with clients. Banking has been functioning in a comparatively steady setting for several years. However, today the businesses are intensely associated with violent and deregulated competition conditions. Each bank should understand how to enter a marketplace and preserve the competitive advantage (Zineldin 2002) . These days, no enterprise can succeed without attracting sufficient clients. Based on Rust and Oliver (1993) , the service quality, "is considered a subjective notion, by nature, which means that knowing how the client thinks regarding the service quality is considered vital for the operative management". It is, therefore, the client's insight into the service quality a company delivers that is dominant and eventually has competitive consequences. Lastly, bankers must focus on the service quality for pleasing customers as it is obvious that the service quality has a superior and stronger positive effect on client gratification if to compare the Islamic banks with conservative banks of Pakistan (Ahmad et al. 2010) . Ferreira et al. (2012) proposed a framework for evaluating the performance in five bank branches in Portugal. Results of this study suggested that the application of cognitive maps identified some omitted criteria, which might affect possible attractiveness. Results of Table 7 represented that four of previous scholars used MCDM techniques such as fuzzy TOPSIS, Fuzzy GA-based and WAM etc. for assessing the service quality in the banking sector. Some other information, such as the number of criteria, research purpose, gap and research problem, results and outcome, and the best criteria for this category, are presented in Table 7 . This study contributes to the field of measurement and benchmarking of the SQ by overcoming the mentioned limitation.
Null
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Education sector, MCDM and the service quality
Universities have understood the importance of providing high-quality education as their product and have been driven by competition to evaluate the superiority of their amenities, to redefine their product and to measure client gratification in ways, which are familiar to service marketing experts. Universities have understood that their longterm survival relies on how good their services are and that superiority sets one university apart from the rest (Aly, Akpovi 2001) . Education amenities are frequently intangible and problematic to be measured, as the consequence is reproduced in the transformation of persons in their knowledge, their features, and their behaviour. Consequently, there is no universally accepted description of quality, which can be used for the development of the education sector. Consequently, businesses desiring to develop profitability are recommended to screen and make developments to improve their service quality on a constant basis (Gerrard, Cunningham 2005) . Specialists and researchers are interested in precisely gauging the service quality to know its necessary subjects better and, eventually, create approaches for developing the quality to obtain competitive advantages (Lassar et al. 2000) . As a serious measure of organisational performance, the service quality remains at the forefront of both the marketing literature in general, and the service marketing literature in particular (Jensen, Markland 1996) . Based on results of Table 8 , four previous studies used MCDM for the evaluation of the service quality in the education sector. Some other information, such as the number of criteria, research purpose, gap and research problem, results and outcome, and the best criteria for this category, are presented in Table 8 .
Service organisations, MCDM and the service quality
The service quality is usually a critical concern for most companies of the service industry. The need for high-quality service has always been an important issue for many organisations. Business growth and survival are the two important effects of customers on an enterprise because they are the fundamental construct of an enterprise, especially a customer-oriented enterprise. Therefore, main issues concerning the service industry are to improve the service quality and to satisfy customer demands in the competitive business environment. The activity of a service organisation in relation to all characteristics and scopes of the service quality can vary. Abdullah and Ling (2012) presented a new approach to the evaluation of the service quality in insurance companies by applying the interval-valued intuitionistic fuzzy entropy measure. It was found that PCF Insurance was evaluated as the best vehicle insurance company in providing the service quality to customers. Chiang and Yu (2011) improved the service quality of a real estate broker by integrating TOPSIS and AHP. Results of this study found the weights of four criteria being 0.263, 0.429, 0.119 and 0.189 for square footage of the home, the sales price, the distance to the workplace and the lot size of the property, respectively. According to Table 9 , findings showed that five of earlier studies employed MCDM techniques such as AHP, fuzzy TOPSIS etc. for assessing the service quality in service organisations. Other information, such as the number of criteria, research purpose, gap and research problem, results and outcome, and the best criteria for this category, are presented in Table 9 . The need to identify new ways to achieve quality and to monitor its attainment are the current challenges for libraries.
The results show that there is no equal importance between library service quality indicators.
Enabling customers to find information 24 hours a day (Tsai et al. 2008) Fuzzy AHP 5 Investigate integrated SERV-QUAL dimensions.
Results obtained from previous studies cannot identify the dimension, which is more important and effective for department stores.
The results of this work determined that using the fuzzy set theory method can provide the best suggestions for department store managers in enhancing the service quality. Tangibles   Table 9 . Distribution of articles based on the education sector, MCDM and the service quality Improve the SQ of a real estate broker.
The need to enhance the SQ of brokers, because they play an important role in providing useful and satisfactory information to the real estate buyers.
Results found that weights of four criteria: 0.263, 0.429, 0.119 and 0.189 for square footage of the home, the sales price, the distance to the workplace and the lot size of the property, respectively.
The sales price

A. Mardani et al. Application of multiple-criteria decision-making techniques and approaches ...
Author (s)
Technique and approach
Number of criteria
Research purpose
Gap and research problem
Results and outcome
Best criteria (Choi et al. 2007) Fuzzy TOP-SIS 6
Evaluate the mobile service quality
Due to the intrinsic subjectivity and invisibility of customer perception, conventional approaches are subjected to some shortcomings in measuring the mobile service quality.
The quality of the device was evaluated as a high quality dimension of the mobile service in Korea.
Security quality (Chen 2001) Fuzzy GM-CDM
5
Effective measurement of the SQ.
The need to measure the SQ dimensions based on customer views.
According to results of this paper, one can determine not only the level of the service quality but also the ranking order of all evaluation organisations. There is a small number of studies that evaluate the service quality by using the intervalvalued intuitionistic fuzzy set.
It was found that PCF Insurance was evaluated as the best vehicle insurance company in providing the service quality to customers.
Insurance
Other areas, MCDM and the service quality
In this section, researchers focus on some previous studies that use other techniques and approaches for the evaluation of the service quality in various and different application areas and scopes, such as the airline industry, the healthcare industry, tourism and the hospitality industry, banking and education sectors, websites and Internet services, etc. Chen et al. (2009) evaluated a model of service quality based on linguistic options and TOPSIS technique. Results of this paper develop an information system based on the linguistic TOPSIS method to deal with the service quality evaluation problem. Lin and Lin (2013) supposed that previous investigation has focused on the attendee viewpoint. This investigation categorised exhibitor viewpoints on the service quality of a host organisation. Results of this investigation showed that exhibition marketing was the most significant criteria to exhibitors, counting Internet exposure and inviting foreign consumers. Based on results in Table 10 , three of previous studies have applied various techniques and methods for the evaluation of the service quality in different application areas and scopes. Other information details, such as the number of criteria, research purpose, gap and research problem, results and outcome, and the best criteria for this category, are presented in Table 10 . There is a problem in the decision of service quality for shopping platform services in Taiwan.
End of Table 9
Results reveal that customers treat the "service feature and quality" and the "customer benefit and appreciation" as important aspects. "Classification and searching" and "recommendation and limited information" are not as important. It is not easy to evaluate the quality of a service alternative directly. Therefore, the need exists to use a linguistic method to design a service quality evaluation system.
Develop an information system based on the linguistic TOPSIS method to deal with the problem of the evaluation of the service quality.
Null
Area of application and scope
In recent decades, continued research of MCDM revealed many areas, to which it can be applied. MCDM provides strong decision-making methods in domains where a selection of the best alternative is highly complex. The main purpose of this review paper is to identify various applications in and approaches to the service quality and to suggest approaches that can be used most robustly and effectively to identify the best criteria. MCDM has been applied to many domains of the service quality evaluation in various industries, organisations, companies, etc. The MCDM method helps to choose best alternatives where many criteria exist. The best alternative can be obtained by analysing different scopes and weights for the criteria and the selection of the optimum ones using any MCDM techniques. This survey shows a comprehensive view of the development of various methods of MCDM and its applications in the evaluation of the service quality. In total, 79 articles were classified into 10 application areas and scopes: (1) the airline industry, (2) websites and Internet services, (3) the tourism and hospitality industry, (4) the healthcare industry, (5) other transportation industries, (6) the manufacturing industry, (7) the banking sector, (8) the education sector, (9) service organisations, and (10) other areas (Table 11 ). According to the results provided in this table, previous studies used MCDM techniques and approaches for the airlines industry, which is the focus of 18 articles; website and Internet services -16 articles; the tourism and hospitality industry -13 articles; the healthcare industry -7 articles; other transportation industries -5 articles; manufacturing industry -5 articles; banking, education and service industries -4 articles; and other areas -3 articles. In the next step, based on these classifications (10 application areas and scopes), all articles are presented in tables and each area of application is summarised based on the author, year, application area, technique and approach, the number of criteria, the study purpose, gap and research problem, results and outcome, and the best criteria in each article (Tables 1-10 ). In the following section, the articles are distributed based on techniques and application areas (Table 12 and Fig. 1 ). The next section shows nationalities of authors (Table 13 ) and the following section provides the distribution of articles by the year of publication (Fig. 2) . The last section presents articles based on the distribution by journals (Table 14) . 
Distribution of articles by techniques and approaches
Based on results presented in Table 12 , a total of 79 articles used these techniques and approaches: 16 studies used AHP and fuzzy AHP in various areas of the service quality evaluation. Based on these results, 11 studies used TOPSIS and fuzzy TOPSIS, 5 studies -VIKOR and fuzzy VIKOR; integrated techniques and approaches were used in 23 articles, DEMATEL and fuzzy DEMATEL -in 8 articles, and other techniques and approaches -in 16 articles. The summary of applications of the MCDM techniques is provided in Table 12 . 
Distribution of articles by application areas and techniques
In recent decades, research on MCDM continued and many areas of application were discovered. MCDM provides strong decision-making methods in domains where selection of the best alternative is highly complex. This particular study provides a detailed review of the main streams of considerations in MCDM theory and practice. The main purpose is to identify various MCDM techniques and approaches in several fields of the service quality evaluation and to suggest approaches that could be used most robustly and effectively to identify best alternatives. The MCDM method has been applied in many domains of the service quality evaluation. The MCDM method helps to choose best alternatives where many criteria exist; the best one can be obtained by analysing different scopes and weights of the criteria, and the selection of the optimal ones can be done using MCDM techniques and approaches. This survey provides a comprehensive view of the development of various methods of MCDM for evaluation of the service quality. In total, 79 papers were classified into 10 application areas: (1) the airline industry, (2) websites and Internet services, (3) the tourism and hospitality industry, (4) the healthcare industry, (5) other transportation industries, (6) the manufacturing industry, (7) the banking sector, (8) the education sector, (9) service organisations, and (10) other application areas. Regarding the MCDM techniques and approaches, this review article classified these techniques and methods into six groups including: (1) AHP and fuzzy AHP, (2) TOPSIS and fuzzy TOPSIS, (3) VIKOR and fuzzy VIKOR, (4) integrated techniques and approaches (5) DEMATEL and fuzzy DEMATEL and (6) other techniques and approaches. Application areas and techniques are provided in Figure 1 . Table 13 shows that authors from 15 nationalities and countries applied MCDM for the evaluation of the service quality in various areas of application. Most of the published papers were from Taiwan (56.96%). However, findings of this paper indicate that Turkey, Republic of Korea and Iran have published papers on the service quality evaluation by using MCDM techniques and applications. Table 13 presents details regarding the nationality of authors. 6. Distribution of papers by the year of publication Journal of Business Economics and Management, 2015 , 16(5): 1034 -1068 tion, only one paper was found to have used these techniques and approaches in 2001.
Distribution of papers by the nationality of authors
The number of such papers increased to six in 2006; and to 19 and 10 papers in 2011 and 2014, respectively. It can be indicated that currently, researchers of different fields related to the service quality evaluation used the MCDM techniques and approaches. Therefore, it can be predicted that in the coming years, these numbers will grow. Results regarding the year of publication are given in Figure 2 . Table 14 provides the distribution by the name of the journal used fo this research.
Distribution of papers by the name of the journal
The papers related to the MCDM techniques and the service quality were found in 51 journals, which cover an extensive range of the "Web of Science, Scopus and Google Scholar" databases. From these 51 journals, the first and second rank were taken by the Applied Soft Computing and Expert Systems with Applications, which had seven papers. This result indicates that these two journals have a significant role in the area of MCDM issues and the evaluation of the service quality in various fields of application. IEEE journals had the third rank with six papers; in addition, the Journal of Tourism Management had four papers and was ranked the fourth. In other journal rankings, the Journal of Knowledge-Based Systems and the Journal of Air Transport Management had three papers and were ranked the fifth. The frequency of other published journals is shown in 
Conclusions
This study aimed to review papers that used the MCDM techniques and approaches for the evaluation of the service quality in 10 different areas of application and that were published from 2000 to 2015 in 51 international journals accessible in popular databases such as Scopus, Web of Science and Google Scholar. Moreover, this study attempted to categorise these papers into 10 application areas and scopes: (1) the airline industry, (2) websites and Internet services, (3) the tourism and hospitality industry, (4) the healthcare industry, (5) other transportation industries, (6) the manufacturing industry, (7) the banking sector, (8) the education sector, (9) service organisations, and (10) other application areas. Results indicated that 18 papers used fuzzy and classic MCDM techniques and approaches in the airline industry. It was found that in relation to websites and Internet services, 16 studies used fuzzy and classic MCDM techniques and application. In the tourism and hospitality industry, 13 papers used fuzzy and classic MCDM techniques and application. While this type of study has never been conducted in the exact same way, the service quality and MCDM issues have been examined in a variety of industries over the last 10-20 years. This study only focused on those papers which have used MCDM techniques and approaches for the evaluation of the service quality in various industries and sectors such as airline, healthcare and tourism and hospitality industries, education and banking sectors, manufacturing and service industries and organisations and Internet website services. Future studies can be conducted on those articles that used other statistic's techniques and approaches, such as the Structural Equation Modeling (SEM). Results of this review article indicated that previous scholars focused more on the service quality evaluation in the airline industry rather than other industries, based on these research results, it can be observed that flight safety and security are the most important criteria.
Based on our findings, 16 studies used AHP and Fuzzy AHP. Some areas, in which previous studies used TOPSIS are airline, healthcare, tourism and hospitality industries, etc. In the distribution of journals, Applied Soft Computing and Expert Systems with Applications were given the first rank among 51 journals with seven published papers related to the MCDM issues. In the nationality-based classification, it was shown that 15 nationalities and countries applied MCDM to the evaluation of the service quality. Finally, Taiwan was shown to have the highest number of contributions to the publication of MCDM-related papers in the evaluation of the service quality. This review paper contributes to the existing literature by demonstrating the possibility of combining decision making and the evaluation of the service quality in the MCDM procedure. In an age of increasing globalisation and increasing flows of information, decision makers and scientists are trying to better understand how to construct decision-making systems to address a range of multi-level problems.
Results obtained from this review show that MCDM approaches and techniques are appropriate for the evaluation of the service quality. This study shows that a large number of MCDM approaches and techniques exists and many of these methods are applicable to the solution of problems related to the evaluation of the service quality. Each approach and technique may have some drawbacks and advantages, and it cannot be claimed that a particular approach or technique is more appropriate than the others. Various DMs generally disagree on the approach and technique, which is the most valid and suitable. The selection of an approach and technique is mostly dependent upon the preferences of DM and the analyst. The methods must be taken into consideration in terms of validity, suitability, and user-friendliness. In addition, it should be realized that employing different approaches and techniques will most likely lead to different recommendations, and it is noteworthy that there may be errors in any approach or technique. This paper provided several examples of ways, in which various MCDM approaches and techniques were applied in the evaluation of the service quality. By integrating the academic literature on the service quality and reviewing MCDM techniques and approaches in a variety of application areas, some insight into the specific results was gained, as well as a better understanding of the underlying dimensions of the service quality. The contributions of the study results to the existing literature on the service quality and MCDM issues were addressed and results were provided to academics scholars and leaders of organisations and industries in the field of service quality evaluation enabling them to improve their service processes by identifying relevant service quality attributes and assessing their impact on the service quality.
This particular paper has some limitations and recommendations for future studies. First of all, this study categorized 79 articles into 10 application areas and scopes, i.e., the airline industry, websites and Internet services, the tourism and hospitality industry, the healthcare industry, other transportation industries, the manufacturing industry, the banking sector, the education sector, service organisations, and other areas. It is recommended for future studies to review papers in different sub-areas of these categories. Articles published in late 2014 and 2015, if any, were not included in the paper due to the limitation of reporting time. A future review can be expanded. Another limitation is that the data were collected from journals, and the documents do not include papers, textbooks, doctoral and master's dissertations and theses, and unpublished papers on MCDM issues. As a result, in a future study, data can be collected from these sources, and the obtained results can be compared to the results obtained and reported in this study. The next limitation is that all of the papers were extracted from journals in English; then, the scholarly journals published in other languages were not included in this review. However, the researchers believed that this paper comprehensively reviewed and included most of the papers, which were published in international journals. The insights provided by this paper channel the research efforts and fulfill the needs of practitioners and researchers for an easy access to the fields of healthcare and the medical industry. This paper carefully selected and summarised the available papers of several publishers in Web of Science, Scopus, and Google Scholar. Though, a number of relevant outlets might have remained beyond the scope of the current study. Therefore, future studies could review the papers that were not used in the current review. As another limitation, the paper presents the review of numerous publications, which describe the use of MCDM recently-developed methods in journals. However, this review does not cover recent methods that have been published in books.
